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Physical properties of solid solutions and compounds in 
relation to the energy of reaction of the components. NN. oo 
___Siruta. Dobklady Akad. Nawk S.S.S.R. 78, B27-GT0oTs 
Tek diet, 48, GINNF.-—-The reaction energy can be charac- 
terized mainly by the heat af stiblimation, the characteristic 
vibration frequency of the atams, the temp. dependence of 

the heat capacity and other thermal consts. The clearest 
relation between the reaction energy and thephys. properties 

is found for the properties that are related to the vibration 
frequency. J. Rovtar Leach 
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Development of processes of nonvariant isothermic conversion in 
time. Izv.Sekt.fisz.-khim.anal. 23:70-89 '53. (MERA 7:1) 


1. Institut obshchey i neorganicheskoy khimii im. N.S,.Kurnakova 
Akademii nauk SSSR. - 
(Steel--Metallurgy) (Crystallization) 
(Phase rule and equilibrium) 
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137-58-4-8346 
jJranslation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 291 (USSR) 


“AUTHOR: Sirota, N.N. 


TITLE: The Physicochemical Nature of Highly Coercive Alloys (Fiziko- 
khimicheskaya priroda vy sokokoertsitivnykh splavov) 


PERIODICAL: Tr. Nauchno-tekhn. o-va chernoy metallurgii, 1955, Vol 6, 
pp 152-203 


ABSTRACT: The physical theories of the processes of magnetization and 
Hc are analyzed. The maximum Ho of an isolated single-domain 
ferromagnetic particle (IFP), and the effect of nonmagnetic or 
weakly magnetic foreign inclusions in ferromagnetic material 
upon its Hc. are examined. The major types of highly coercive 
alloys are dealt with, and the factors in the physical chemistry 
defining their structure and magnetic retentivity are examined. 
Theoretical analysis leads to the conclusion that high Hc values 
may be due: a) to high values of the reduced constant of aniso- 
tropy of the IFP, b) to the shape of these IFPs and the textures 
due to their positioning (high Hc values being attainable with 
IFC having their long axes in the direction of magnetization); 

Card 1/2 c) to a heterogeneous structure due to the presence of a signifi- 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820017-2" 


"APPROVED FOR RELEASE: 08/23/2000 


aaa Set 
ON EEORSRESTOSEY TEE 


ASIC RECN 2 BPE EE 


CIA-RDP86-00513R001550820017-2 


ra 


137-58-4-8346 


The Physicochemical Nature of Highly Coercive Alloys 


cant amount of nonmagnetic or weakly magnetic inclusions in the ferromag- 


netic phase; d) to high structural stresses due to the mechanism of trans - 


formation. As a rule, 


alloys of high Hc are found in a metastable condition, 


characterized by incompleteness of the transformation processes, high dis- 


Persion of the component phases, 


high stresses at the phase boundaries, etc. 


Clarification of the conditions for obtaining high Hc in alloys is a most im- 
portant question in the theory of metallic alloys, and one of general signifi- 


cence, 
Bibliography: 94 references, 
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SOV/137-58-11-21953 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 11, p17 (USSR) 


AUTHORS: Urazov, G.G., Sirota, N.N. 


TITLE: Physicochemical Analysis aS a Branch of General and Inorganic 
Chemistry and Physics of Condensed Systems (Fiziko-khimicheskiy 
analiz kak otdel obshchey i neorganicheskoy khimii i fiziki konden- 
sirovannykh sistem) 


PERIODICAL: Sb. nauchn. tr. Mosk. in-t tsvetn. met. i zolota, Nauchno-tekhn. 
o-vo tsvetn. metallurgii, 1957, Nr 30, pp 3-36° 


ABSTRACT: A detailed historical review of the origins of a new branch of 
science, viz., physicochemical analysis (FCA), founded by N. S. 
Kurnakov. One of the conditions for further successful development 
of FCA is perfection of the experimental techniques in physical 
chemistry - the development of dependable and accurate instruments 
for measuring various properties of substances. The problems in 
FCA requiring solution singled out by the authors are the following: 
theory of liquid and solid solutions, daltonide and berthollide phases, 
phase diagrams of dielectrics, semiconductors, and heat-resistant 

Card 1/1} superalloys, and the FCA ofthe rare elements. 1. K. 
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SOV/137-58-11-23219 
Metallurgiya, 1958, Nr 11. p 197 (USSR) 


Translation from: Referativnyy zhurnal, 


AUTHOR: Sirota, N.N. 

TITLE: Elastic and Thermal Consta 
Interaction Energy ( 
tel v svyazi 5 energi 


nts of Solids in Relation to the Atomic 
Uprugiye i termicheskiye konstanty tverdykh 
yey mezhatomnogo vzaimodeystviya) 


PERIODICAL: Sb, nmauchn. tr. Mosk. in-t tsvetn. met. i zolota. Nauchno-tekhkn. 
o~vo tsvetn, metallurgii, 1957, Nr 30, pp 138-150 


ABSTRACT: The relationship between the temperature coefficient of thermal 


expansion a, compressibility y, specific heat C 
energy was investigated. 
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SOV/137-58-11-23219 
Elastic and Thermal Constants of Solids (cont. } 


Formulae were derived for C as a.function of T/@. With the aid of the ratio between 
a and C and of the temperature dependence of C obtained it is shown that with 
T=0 a= 8RV,/ImU,, where Ug and Vo are the bond energy and the volume at 
absolute zero, respectively. On this basis a conclusion is drawn that can serve 
as a measure of energy of the atomic bond in the lattice. In cases where Lindeman's 
equation a Tmelt = const is justified, Telt iS proportional to the bond energy. 

M. K. 


Card 2/2 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820017-2 


one 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820017-2 


SOV/137-58-11-23301 
‘vranslation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 11, p 208 (USSR) 


AUTHORS: Sirota, N.N., Chizhevskaya, S.N. 
TITLE: Characteristic Temperatures of MgoSi, Mg2Sn, and Si (Kharakteri- 
sticheskiye temperatury Mg,Si, Mg)Sn i Si) 


PERIODICAL: Sb. nauchn. tr. Mosk. in-t tsvetn. met. i zolota, Nauchn. ~tekhn, 
o-vo tsvetn. metallurgii, 1957, Nr 30, pp 175-191 


ABSTRACT: The characteristic temperatures 0, the rates of propogation of 
longitudinal (Id) ultra sonic waves Vj gy, the modulus of elasticity E, 


and the microhardness of Si, Mg,Si, and Mg Sn were determined 
experimentally. The compounds were obtained by the direct smelting 
of the components in a resistance furnace. 98 was determined by 
X-ray diffraction from the ratio of the intensities of one line at two 
different temperatures. V and E were measured on an ultrasonic: 
i 
8 


flaw detector UZD-7N. crohardness was determined with a PMT~3 
apparatus. For Si: a‘* = 4.58, @ = 758°K, V a 10 7? = 4,82 cm/sec, 
E = 5910 kg/mm®; for Mg2Si: 14.8, 398°K, 5.32, “and 5430 respectively; 
for Mg2Sn: 22, 206°K, 2.63, and 3940. 0 calculated by means of the 
coefficient of linear expansion agree well with the experimental values, 
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“haracteristic Temperatures of Mg)Si, Mg,Sn, and Si 


whereas those calculated by Lindemann's formula give incorrect values 
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SOV/137-58-11-23383 
Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 11, p 220 (USSR) 


AUTHORS: _ Sirota, N. N., Belyayevskiy, V.1I., Shmatova, G. P. 

TITLE; A Study of the Physical Properties of Solid Solutions and of Processes 
of Aging in Al-Mg-Si Alloys Containing 9990 Al (Izucheniye fizi~ 
cheskikh svoystv tverdykh rastvorov i protsessa stareniya splavov 
Al-Mg-Si, soderzhashchikh 99% Al) 


PERIODICAL: Sb. nauchn. tr. Mosk. in-t tsvetn. met. i zolota, Nauchno-tekhn. 
O-vo tsvetn. metaliurgii, 1957, Nr 30, pp 223-234 


ABSTRACT: [t is shown that the hardness, the modulus of elasticity, and the 
electrical resistivity of alloys (quenched as well as aged) of the 
ternary Al~Mg-Si system along a section of the phase diagram corres- 
ponding to a constant Al content (99 /o) exhibit minimum values when. 
the composition of the alloys corresponds to a quasi-binary section 
of Al-Mg,Si (0.6 at. YoM g). It is concluded that the change in proper- 
ties of the quenched alloys is caused by the presence of a short-range 
order which is most discernible in the vicinity of the quasi-binary 
section of Al-Mg,Si. The increase in hardness occurring on both 
sides of the quasi-binary section after aging is attributable to an 
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SOV/137-58~-11-23383 
A Study of the Physical Properties of Solid Solutions (cont. ) 


increase in supersaturation, and the reduction of electrical resistivity in the vicinity 
of the quasi-binary section to a decrease in the number of Segregations and an 


increase in their size to a point when they are larger than the free path of conduc- 
tion electrons, 


A. K. 
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SOV/137-58-11~23716 
Measuring the Longitudinal Modulus of Elasticity at High Temperatures (cont.) 


adapter with the S$ su m its needle. Adapters with Rochelle salt crystals 
are used as the trans iver. The transducers are mounted in a 
special quartz appara i i e to reproduce the measurements 
of natural frequencies ina vac ich i in a dismountable electric 
resistance furnace. The temperature 0 i pt/Pt-Rh thermo” 
couple introduced into the quartz apparatus through a prove into which 
the thermocouple ‘5 welded. The apparatus is evacuate “4mm Hg. The 

total error of measurements constitutes ~39/. An analysis of the effect of the 
size of S on the magnitude of E is given, also the experimental results obtained 


with an alloy of Fe with 16°%o Ni. 
[eG 
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SOV/137-59- 1- 1352 
Translation from: Referativnyy zhurnal- Metaliurgty?: 1959, Nr l, P 180 (USSR) 
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erties of Bi-Sb Alloys 
plavov vismuta § sur: moy) 


AUTHORS: sirota, NN 25 Ginzburg: 


A Study of the Physical Prop 


TITLE: 
(Izucheniye fizicheskikh svoystv § 
PERIODICAL: Sb. nauchn. tr. Mosk. in-t tsvetn- met. 1 zolola.- Nauchno-tekhn 
-vo tsvetn- metallurgii> 1957, Nr 30> PP 283-291 
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ABSTRACT: Physical properties {ther 
nardness> micro 


of 240°C for 4 period of 2 weeks- T 
is typical of systems which form 


a continu he maxime of these curves 
A well-defined 


correspond t 


the e 
e concentration ro] 


ved in curves representing 
lectric power as functions of th 


Card 1/2 


APP 
ROVED FOR RELEASE: 08/23/2000 


CIA- 
RDP86-00513R001550820017-2" 


"APPR 
ode FOR RELEASE: 08/23/2000 


boar 


CIA-R 
= ESO De et re seern tore 


aging 7-99-1189 


{ Bi-Sb Alloys 


pehavio 
alloy 


r was observed in the 
s containing 20-30% Sb 
ima on the curves 


tudy of the physical properties o 


ituents- 
-of-e ici . 
i ig observ d whi incide 

of electrical resistivity and thermoe VG 


APPROVED F 
OR RELEASE: 
E: 08/23/2000 CIA-RDP86-00 
-00513R001550 
820017-2" 


"APPROVED FO 
R RELEASE: 
SE: 08/23/2000 CIA-RDP86-00513 
= RO0015508200 
17-2 


sov/ 137-58-10-20802 


Translation from: Referativnyy zhurnal, Metallurgiy4: 1958, Nr 10, p65 (USSR) 


AUTHORS: Sirota, N.Nwa Samsonov, G.V.,; Strel'nikova, N.S. 


TITLE: Electrical Properties of Some Metalloid Compounds and Solid 
Solutions Thereof (Elektricheskiye svoystva nekotorykh metal- 


lopodobnykh soyedinenly j ikh tverdykh rastvorov) 


PERIODICAL: Sb. nauchn. tT. Mosk. in-t tsvetn. met. i zolota, nauchno- 
tekhn. o-vo tsvetn. metallurgil, 1957, Nr 30, PP 368-374 


ABSTRACT: The res ment of the el resistivity 
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20-5-14/ 
AUTHOR: sirota, N- Ney Member of the AN Belorussian SSR : 
ene mem 
TITLE: On the Dependence Upon Temperature of the Heat Capacity 
of Solids (0 gemperaturnoy gavisinosti teployemkosti 
tverdykh tel). 


PERIODICAL: Doklady Akademii Nauk SSSR, 1957» Yol. 115, Nr 5, 
ppe 901-903 (ussR) 


ABSTRACT: results of various previous works dealing 
mentioned. The present paper 
the computation of the dependence 
on tempera £ j f the golids on the 
assumption of i 
frequencies: 
the computation of the 
capacity, t 
isotropic solid body- 


assumed here gn 
az/awe a V Ben 


may approximating ly be written down. The author, however, 
describes the curve of the distribution of the frequencies 
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’ 20-5-14/ 54 
On the Dependence Upon Temperature of the Heat Capacity of os 
Solids. 


on the spectrum of the oscillations by the approximated 
equation 

dz/iv = av? gre 
and this approximation apparently causes no great error. 
Herefrom results 


00 
a= 3N = \ ayPe*” av = al (p+) /aP*" 
) 


and further A = anaP*1/ (p+ 1). The relation Vj p/a is 


here true for the frequency V, corresponding to the 
maximum of the distribution curve. © = h v,/« = hp/ka 


is then true for the characteristic temperature. Next, 
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20-5+14/ 54 
On the Dependence Upon Temperature of the Heat Capacity of : 
Solids 


expressions for the total energy of the oscillations 

(i.e. for the internal energy of the solids) and for the 
temperature dependence of the heat capacity of an isotropic 
solid are given. These formulae are then specialized for 
the case p = 2- The experimental data on the temperature 
dependence of the heat capacity of various solids are well 
described by the here derived expression. The simplicity 
of the lay obtained here for the modification of the heat 
capacity of the solids as a function of temperature offers 
far-reaching possibilities for the application of this 
theorem to different thermodynamical and other physical 
computations. There are 2 figures and 8 references, 4 of 
which are Slavic. 


SUBMITTED: March 25, 1957 


AVAILABLE: Library of Congress 
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SOV /137-58-12-25017 
Translation from: Referativnyy zhurnal. Metallurgiya: 1958, Nr 12, p 142 (USSR) 


AUTHOR: S)rota, N. N.- 


TITLE: On the Temperature Relationship of Thermodynamic Functions of 
Solid Substances (O temperaturnoy zavisimosti termodinamicheskikh 
funktsiy tverdykh tel} 


PERIODICAL: Sb. nauchn. tr. Fiz.-tekhn. in-t AN BSSR,; 1958, Nr 4, 225-228 


ABSTRACT: Instead of the generally accepted description of the spectrum of the 

normal oscillations of a solid introduced by Debye in his specific-heat 

theory the author employs the density of the distribution of frequencies 
described by the following equation’ dr id = AvP expl-a9™) where v 
is the frequency, Ais the normalizing factor; exponents p and n are 
constants characteristic of the given solid, and a is related toa 
certain characteristic temperature ( ~3 times smaller than Debye's)- 
Formulae for the internal energy, free energy: entropy, and 


specific heat of a solid were obtained. 
vV.D. 
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SIROTA, N.N.; BERGER, L.1. y 


Thermal conductivity of indium and gallium arsenides and 
{ndium selenide and telluride. Inzh.-fizzhure no.11:117-120 
N 'S8, (MIRA 12:1) 


1. Fiziko-tekhnicheskly inetitut AN BSSR, ge Minsk, 1 Institut 
tevetnykh metallov 1 *olcta iment M.I. Kalinina, g. Moskva. 
(Heat--Conduction) (Indium compounds) (Gallium compounds) 
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SIROTA, N. Mes PASHINISEV, Yu.I. 
Determining the characteristic tempe 
of linear expansion for indium and gal 
summary in English]. Insh.-fiz.zhur. 006 


1. Fisiko-tekhnicheskiy institut AW BSSR, g. Minsk, Moskov= 
skiy institut tavetmykh metallov i zolota jmoni MI. Kalinina, 


g. Moskva. 
(Indium arsenide) (Gallium arsenide) 
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AUEHCRE: sirota, BR. Nes Shibayeva, A- Vs 5/170/59/002/10/009/ 020 
a fii abet acs B115/B007 \ 
PTOLEs The Occurrence of Dislocations in Single Crystals of Silicon 


PERIODICAL: Inzhenerno-fizicheskty zhurnal, 1959» vol 2, Nr 10, 
pp 57-61 (USSR) 
ABSYRACTs In the presen ibed, which was 
undertaken wi ation and, at 
and the 


the same time, t 
density of dislocati i ili eans )) 
the etching method. As et 


KOH and NaOH wi 

The production of the samples jg described. At every: section 
the orientation of crystallographic directions Wes ‘aoternined 
by means of the “epigram" (aiffraction pattern) method with an 


o 


accuracy of UP to 1°. Microphotographs of the surfaces of 
silicon after etching in 2 40% aqueous NadH-solution with aif- 
ferent duration of the etching process and at aifferent an 
om formed by the (111) plane with the section (Fig 1) 48 well 
as 2 microphotograph and an Nepigran" of a thin section of the 
silicon surface efter etching for 25 minutes in @ 30%6 aqueous 
cara 1/2 tiaO0H-solution (Fig 2) are given. The microphotogrephs of the 
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Crystals of Silicon 


silicon surfaces after etching, in a mixture of hydrofluoric 

acid ond nitric acid (1:2) ave also given (Fig 3), The shape , 
and the apnenzence of the etch vatterns are due to dislocations 
and depend on the es stallogre phic orientation of the nicro- 
section plane. ‘here are 4 figuees end 3 references, 1 of 

which is Sovict. 


ASSOCIATION: . Belorusskiy gosudarstvennyy universitet im. V. I. Lenina, 


g. Minsk (Belorussian State University imeni V. I. Lenin, 
City of Hinsk 
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24, S209 68769 
by THORS: nerger, be Ie, Sixotas Ne Ne 5/170/59/002/11/016/024 
p014/B014 
ie A aA 
PITLE: Some Properties of the Alloys of the Inds’ - In, Se, Systen 


PERIODICAL: Inzhenerno-fizicheskiy ghurnal, 1959; Vol 2, Nr 11» PP 402-105 (USSR) 


ABSTRACT: In this article the authors study the heat conductivity and the 
linear expansion coefficient of @ number of alloys of the quasi- 
binary section of the {n-as-Se system- The production of these 

alloys and the device used to dagtermine their heat conductivity 
within the temperature range so°K = 300 K were described in an 
earlier paper by the authors (Ref 1). It is shown that heat con- 
ductivity decreases considerably with increasing content of 

In, Se, (Fig 1). The device used to determine the linear expansion 


coefficient was described in the article mentioned in reference 2. 
The results contained in the diagram of figure 2 show an increase 
in the linear expansion coefficient with rising content of In, Sez- 


Table 1 lists the coefficients of heat conductivity and expanaion 
for the various temperatures - It may be seen that with rising 
temperature the linear expansion coefficient of pure InAs = in- 


Card 1/2 creases much faster than that of alloys or pure In, Sez In study- 
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ing the relationship between thermal conductivity and expansion 

at 300°K the authors found the same relation between the square 

of the expansion coefficient and the reciprocal value of heat con- 
ductivity as V. P. Zhuze (Ref 2). Additional experiments performed 
in the temperature range 100 - 300 K furnished the same result. 
The corresponding values are summarized in table 2. The authors 
thank No A. Goryunova and S. I. Radautsan for the samples obtained 
from them and for their interest displayed in the present paper. 
There are 3 figures, 2 tables, and 5 references, 3 of which are 
Soviet. 


ASSOCIATION: Institut tsvetnykh metallov i zolota im. M. I. Kalinina, g. Moskva 
(Institute of Nonferrous Metals and Gold imeni M. I. Kalinin, 
City of Moscow). Otdel fiziki tverdogo tela i poluprovodnikov AN 
BSSR, g-Minsk (Branch of Solid State Physics and Semiconductors 
of the AS BSSR, City of Minsk uf 


Cara 2/2 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820017-2" 


Beret 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820017-2 


GSS LENS RES St NSPE EEE OE 


PASHINTSEV, Yu.I.; SIROTA, yn. 


terpperatures 

Temperature relationship between characteristic 

and coefficients of linear expansion Saag et aia and 
. Dokl, AN BSSR 3 no.2:3 ° 

indium arsenides. Do Gane ib38) 
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hiyity properties of magnesiummanganes 


, AN BSSR 3 n0.8:336=337 
aa (MIRA 12311) 


Blectric conductivity and magnetic 
ferrites containing 43 and 45% Fe 03. 


ee (Perrates—-Blectric properties) 
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GOLOLOBOV, Ye.M.; SIROTA, NN. oo 


Characteristic temperature and oe ot al expansion of 
germanium. Dok1.AN BSSE 3 no.9:3 3 (MIRA 13:2) 


(Germaniua) (Rxpansion of solids) 
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Pulse response of magne siuS-PAnEe OSS Corte eT HAOMlHAl 
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ie (Ferrates--Blectric properties) 
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AUTHORS : Sirota, NN-» Berger, L.I. 


TITLE: Coefficients of Linear Exnansion of Indium and Gallium Arsenides 
and Indium Telluride, and Their Relation *0= “Jeat Conductivity 
(Koeffitsiyenty lineynogo rasshireniya arsenidov indiya 4 galliya 


; tellurida indiy? 4 ikh svyaz' § teploprovodnost! y¥) 
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1959, Nr 5, PP 104-106 (USSR) 


ABSTRACT: . fhe authors determined the values of linear expansion coefficients 
for InAs, IngTes and GaAs and plotted them versus temperatures in 
The measure were performed with a quartz dilatometer 
e range from 100 to 600°C. The character of the 
dence of the coefficient value for indium telluride 
pserved with arsenides, 
plained py @ types of crystalline 
results obtained made it le to confirm an assump 
py Ya.I. Frenkel' [ ref 5_/» a _] and T.A. Kontorovs 
Ref a7 on the relation between the coe ear expansion 
a and coefficient of heat conductivity % - Figure 3 represents this 
cara 1/2 relation which can be onalytically expressed a5 follows} 


+. 2 
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Telluride, and Their Relation te: Heat Conductivity 


which relation was proposed previously by V.P. Zhuze. The authors 
express their gratitude to N.A. Goryunova, B.T. Kolom?yets and 
T.A, Kontorova for their interest in the present investigation. 
There are 2 graphs, 1 diagram and 8 references Soviet. 


ASSOCIATIONS: Institut tevetnykh metallov i zolota imeni Kalinina (Institute 
of Nonferrous Metals and Gold imeni Kalinin), Moscow; 
Otdel fiziki tverdogo tela i poluprovodnikov AN BSSR (Section 
of Physics of Solids and Semiconductors of the AS Belorussian 
SSR), Minsk. 
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sov/170-59-6-19/20 
Sirota, N.N- olodtsova, L.V. 
Investigation of Magnesium-Manganese Ferrites Containing 40% Fe,0, 
Inzhenerno~fizicheskly zhurnal, 1959, Nr 6, pp 116-120 (USSR) 


In view of considerab {mportance of magnesium-manganese 
ferrites and insuffic j erties, the authors 
undertook this attempt to i j magnetic 
to changes in the ugo/ 

de, commercial iron exi 

1 materials whose relative concentration 
4n variou jven in Table l. Changes in 
specific i i , maximum and residual 
jnduction in depende i f the specimens -are 
pRown in Figure 1; i int, coefficient 
of the square shape 0 
the area.of hysteresis 
in Figure’ 2, and changes © 
in a field of 8 eersted are shown in 
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Investigation of Magnesium-Manganese Ferrites Containing 40% Fe,0, 


interest is a peak in the curve of hysteresis loop areas at 20% 
concentration of MnO-in Figure 2. Various shapes of hysteresis 
loops are shown in Figure 4. The authors thank A.I. Gur'yanova 


for assistance in preparing the specimens. 
There are 4 graphs, 2 tables and 8 American references. 


ASSOCIATION: Institut tsvetnykh metallov i zolota im. M.I. Kalinina (Institute 
of Non-Ferrous Metals and Gold imen1 M.I. Kalinin), Moscow; 
Otdel fiziki tverdogo tela i poluprovodnikov AN BSSR (Department 
of Physics of Solids and Semiconductors of the AS Belorussian SSR), 


Minsk. 
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50V/126-7-6-12/24 
SuUTHORS:Sirota, N.N., Lekhtblau, Ye.A. and Smolyarenko, E.M. 


TITLE: Influence of Ultrasonic Action in the Crystallization 
Process on the Structure and Properties of Aluminium 


Silicon Alloys 


PERIODICAL: Fizika metallov i metallovedeniyeés 1959, Vol 7; Nr 6, 
pp 879-884 (USSR) 


ABSTRACT: Experiments were carried out on the ultrasonic apparatus 
of the Scientific Research Technological Institute (Fig 1). 
It consisted of a generator, a4 3 kW amplifier and a 
magnetostriction transformer and rectifier. Twelve AlL-Si 
alloys were made for the experiments with the following 
silicon contents: 2.53 53 7253 103 11; 11.6; 12; 12.53 
15; 17-5; 20 wt.%. The alloys were heated to 250°C 
above the melting point and were cast into a mould which 
had been pre-heated to 4hoo’C and dressed with chalk. 
Control runs have shown that dressing with chalk has no 
influence on the crystallization process and the structure 
of the ingot but it does prevent sticking to the mould 
walls. Ultrasonic waves were applied up to the point of 
eer psy costing: The frequency of oscillation was 18 to 18.5 khertzZ, 
changing during the crystallization process due to an 
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increase in the quantity of the solid phase and to the 
change in the acoustic parameters of the system. The 
power supply to the emitter was 1.0 to 1.5 kW. As the 
alloys changed to the heterogeneous pasty state at the 
end of the crystallization process, the ultrasonic waves 
were as a rule discontinued. After perfecting the method 
a series of experiments with alloys of the Al-Si system 
was carried out. Six ingots were cast from each alloy, 
three being exposed to ultrasonic waves and three for 
reference purposes. From these ingots, specimens were 
made for tensile, impact and hardness testing and also 
for macro and micro-sections. It was noticed that alloys 
with low Si content (up to 7.5%) did not swell up 
under the action of ultrasonic waves until the ingot had 
completely solidified. The surface of the exposed ingots 
was smooth and even, whereas the surface of the reference 
specimens was rough. In Fig 2 the macrostructure of an 
Al-Si alloy containing 2.5% Si is shown (a - non-exposed 
and b - exposed specimens). In Fig 3 the macrostructure 
Card 2/4 of an Al-Si alloy containing 11.6% Si is shown (a - non- 
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exposed and b - exposed specimens). In Fig 4 the 
macrostructure of an Al-Si alloy containing 15% Si is 

shown (a - non-exposed and b - exposed specimens). 

In Fig 5 the influence of exposure on the change in 
ultimate tensile stress of Al-Si alloys with change in 
composition is shown (exposed specimen - upper curve). 

In Fig 6 the change in impact strength of Al-Si alloys 
with change in composition is shown (exposed specimen - 
upper curve, non-exposed specimen —- lower curve). The 
authors arrive at the following conclusions? 

1) As a result of the action of ultrasonic waves on the 
crystallization of Al-Si alloys, within the range 2.5 and 
20% Si, a sharp refinement of the primary grain and 
microstructure takes place. 

2) The ultimate tensile stress of exposed ingots increases 
on the average by 11% and the percentage elongation by 75%. 
3) A general increase in hardness and impact strength 

Card 3/4 of the alloys is achieved. 
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There are 6 figures, 1 table and 3 references, 1 of 
which is Soviet and 2 German. 


ASSOCIATION: Moskovskiy institut tsvetnykh metallov i zolota imeni 
M. I. Kalinina (Moscow Institute of Non-ferrous Metals 


and Gold imeni M. I. Kalinin) 


SUBMITTED: December 7, 1957 (Initially) 
July 29, 1958 (After revision) 
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AUTHORS: Sirota, N. Ne, Academician, AS BSSR, sov/20-127-3-37/T1 
~pashintsev; Tu. I. 


TITLE: Dynamic Displacements of Atoms and the Linear Expansion 
Coefficient of Aluminum-, Gallium-, and Indium Arsenides 


PERIODICAL : Doklady Akademii nauk SSSR, 1959, Vol 127, Nr 3, pp 609-611 (USSR) 


ABSTRACT: In continuation of observations made by Sirota (Ref 1) the 
connection between root mean square atomic displacements in the 
crystal lattice of the semiconductor compounds mentioned above 

and the linear expansion coefficient is investigated. For the 

determination of the characteristic temperature and the linear 
expansion coefficient the data of the X-ray structural analysis 
of the compounds mentioned were used. Table 1 shows the data 

obtained from X-ray pictures, the centers of temperature inter- 
vals for which the characteristic temperature § was calculated, 
the logarithm of the ratio of the peaks of the blackening lines 


I 

4 

(2. =| determined from the mierophotogran, root mean square of 
2 — 

the dynamic displacement uss the linear expansion coefficient A 
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and its square. From the theory of the thermal dissipation of 
X-rays by Debye-Waller, the connection of line intensity at 
various temperatures (ft, and T,) is given by the expression 


Ip = 2 

in care r6n? (us ze we sind (1), and the dependence of Un 

as) BN s 

on the characteristic temperature U, = ss de) + z| (2) 
= 4n°mk6 hy 

with ch (x)-Debye function, m - average mass of the atom x = [Rp 


and Y limit frequency of the atoms. From the relation (2), to. 
which attention had already been dram py Ioffe (Ref 7), it may 
be seen that with an increase of us the characteristic temperature @ 
and thus also the threshold frequency decreases. Figure 1 shows 


the dependence of uw? on T, The greatest a? was found in the case 
of indium arsenide, the smallest in that of AlAs. With increasing 


temperature, ue in the case of all compounds increases according 
Cara 2/3 to a similar law. Figure 2 shows the dependence of 
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a? on a The values are on a straight line passing through the 
origin of coordinates. Thus, there is direct proportionality 
for the investigated compounds within the temperature interval 
of 200-6509. There are 2 figures, 1 table, and 7 references, 


6 of which are Soviet. 


ASSOCIATION: Gosudarstvennyy nauchno-issledovatel'skiy i proyektnyy institut 
redkometallicheskoy promyshlennosti (State Scientific Research 


and Planning Institute for the Rare Metals Industry) 


SUBMITTED : May 5, 1959 
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PHASE I BOOK EXPLOITATION sov/4893 
gyoystvam 


Vsesoyuznoye sovesnhchantye po fizike, eiziko-khimicheskim 

> ferritov 1 fizicheskim osnovam ikh primeneniya. 34g, Minsk, 1959 

Ferrity; fizicheskiye i fiziko-khimichesklye svoystva. Doklady 
(Ferrites; Physical and Physicochemical Properties. Reports) 
Minsk, Izd-vo AN BSSR, 1960. 655 p. Errata slip inserted. 
4,000 copies printed. 

Sponsoring Agencies: Nauchnyy sovet po magnetizmu AN SSSR. Otdel 
fiziki tverdog° tela 1 poluprovodnikov AN BSSR. 

ard: Resp. Ed.: N. N. Sirota, Academician 
ciences BSSR; K, P. Belov, Professor; Ye. I. 

M, Polivanov; Professors R. v. Telesnin, P 

hol 'ts, Candidate of 
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AUTHORS : ‘Sirota, N.N., Lekhtblau, Ye.A. and Smolyarenko, E.M. 


TITLE: Crystallization of alloys in an ultrasonic field 


PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika, 
no. 3, 1961, 20, abstract 5 E144 (V sb. Kristalli- 


zatsiya metallov, M., AN SSSR, 1960, 268-271) 


An investigation has been made into the effect of ultra- j 
sonic oscillations at a frequency of 19 Ke/s on the process of 
crystallization. The alloys Al-Si, Al-Cu, Al-Mg were heated to 
about 50-100°C above their melting point and then poured into a 
casting mould heated to 400°C, The mould was then screwed onto the 
concentrator. The analysis of the saaples thus obtained has shown 
that the sedimentation shell concentrated in the upper portion of 
the ingot under the effect of ultrasound and was evenly distributed 
throughout its volume without ultrasound. By comparing the macro- 
graphs it was determined that sound makes the structure of the ingot 
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finer. The mechanical tests with samples show an increase in 
strength by 10-15%. The effect of ultrasound results in dispersion 
and in a uniform distribution of impurities and consequently in 
even formation of crystals. It also increases the probability of 
spontaneous generation of crystallization centers. 3 figures. 11 
references. / Abstracter's note; Complete ee hetion 
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TITLE: The Determination of the Distribution of Electron Density in 
Crystals 4 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 132, Nr 1, pp 160 - 163 
(USSR) 


PEXT: The electron density distribution and its value at a certain point 
brs y, 2,) is determined by summation ofa three-dimensional Fourier series 
1). The number of terms in this series is limited by the number of experi- 
mentally determinable reflections. The authors mention the methods which were 
suggested for the purpose of further increasing the precision of the deterni- 
nation of electron density (extrapolation of the f-curve,introduction of 4 ~ 
temperature coefficient), and point out the errors arising in this connection. 
They then explain their method, which makes use of the value of the atomic 
scattering factor, which may be determined by means of Cuk-€radiation as well 
as by less hard radiations. The authors divide the value of the scattering 
factor into two parts with a density distribution 7 1(?) and § (¥), here (4 (#) 
corresponds to the density of the electrons near the atom and is describéd by 


A 


Card 1/ 3 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820017-2" 


neeneeee hahaa 08/23/2000 CIA-RDP86-00513R001550820017-2 


INE STUPRISSY S EGET 


Fie 


80067 


The Determination of the Distribution of 5/020/60/132/01/042/064 
Electron Density in Crystals B004 /BO07 


the Gauss function §1(#) =A exp(-£r°)» f (2), on the other hand, corresponds 
to the electron density of the outer eléctrons, which, in the case of high 
reflection indices, cause only a slight change in the course of the f-curve. 
Figure 1 shows the course of the f,-curve and the f,-curve for diamond, where 
f - f, = f,° f, corresponds to the unknown density (, of the outer electrons, 
which may thus be determined from the ee ey For the electron density in 


an arbitrary point of the crystal, ( () = 046 )+ (,(#)- This equation is ex- 


panded into a series (6). Figure 2 shows the results obtained by calculating 
the electron density for diamond in the direction [111] according to the 
method suggested and by means of a temperature facto¥ at 7500°K and 20°C. 
Figure 3 shows the calculation for the points 0, 0, 0; 1/8, 1/8, 1/8 and 1/2, 
1/2, 1/2 according to both methods between O and 15000°K. There are 3 yy 


and 18 references, 7 of which are Soviet. 
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AUTHORS; sirota, No Nay Academician of the AS BSSR and Tonoyan, A.Ae 


Visualization of Dislocations and Some Forms of Etch 
le Crystals of Silicon 


Patterns on Sing 
—— ae aN 
1960, Vol. 134, No. 6, 


TITLE: 


PERIODICAL: Doklady Ak demii nauk sssR, 
ppe 1397-1398 

terns produced on sili- 

The samples 


ueghly studied the etch pat 
vy dislocati her disturbances (Ref. 1)> 
i (111) plane. The orientation of 


the crystals wa us described by 
shing was followed by 4 che 


The authors thoro 


of an apparat 


I. Yee Voytsekhovich. 
hydrofluoric, nitric, and acetic 
hing in a dilute acid 
jbed, and their 
1, 2: t- and left-handed spirals 
triangular terraces} spirals with 
perpendicular to each 
th sides paraliel to 


microphotographs are show 
which, externally, often change into 

new spirals becoming visible at both ends in planes 
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one another, Measurements showed a decrease in microhardness near the etch- 
ing furrows (Table 1). There are 2 figures, 1 table, and 5 references: 
2 Soviet, 1 US, 1 British, and 1 Japanese. 


BSSR 
' (Branch of Solid State Physics and Semiconductors of the 
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AUTHORS : Sirota, Ne Nes Academician of the AS BSSR and Sheleg, A. U- 
TITLE: Distribution of the Electron Density in Germanium 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, Noe 5s 
ppe 1176-1178 


TEXT; The author aystematically investigated the distribution of electron 
density in semiconductors. The present paper givee some results of the de- 
termination of the atomic scattering factor f as a function of 


> he and of the distribution of electron density in germaniume The in- 
i . 
vestigation was carried out with n-type germanium monocrystale pulverized 


up to 5-6p (resistivity 60 ohmecm). The X-ray pictures were taken in 
Cu Ky radiation at room temperature by means of a yPC-50W (URS-501) re- 


corder. A 20-p thick nickel foil served as & filter. The reflection inten- 
sity Tal was calculated on the strength of the peak areas of the 3NN-09 


(EPP-09)-type recording electronic potentiometer. To find out the absolute 
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values, the Tak of Ge was compared with the 220- and 311-lines of Si and 


NaCl, which served as standards. The absorption coefficient of Ge was de- 
termined from the reduction of the intensity of the primary beam during its 
passage through 50-200 yp thick lamellas. Resultg are given in Figs. 1, 2; 
4. On the level of electron density of 1.5 e1/a? a Ge-ion diameter of 

0.5 A is obtained, and on the level of 0.05 e1/A3, one of 2 A. For a conm- 
parison, the corresponding values for diamond (0.20 - 0.25 and 1.25 A) and 
silicon (0.4 and 1.75 A) are given. Yu. N. Shuvalov is mentioned. There 
are 4 figures and 6 references: 3 Soviet and 3 German. 


ASSOCIATION: Otdel fiziki tvercogo tela i poluprovodnikov Akademii nauk 


BSSR (Department of Solid-state Physics and Semiconductor 
Physics of thé Academy of Sciences BSSR) 


SUBMITTED: September 10, 1960 
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AUTHOR: Sirota, N. N. 


——e eee 


TITLE: On some basic problems of the theory of crystal origin and growth 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 8, 1962, 7, abstract 8E59 
(In collection: "Rost kristallov, T. 3", Moscow, AN SSSR, 1961, 
211 - 213. Discuss., 214 -. 218) 


“TEXT: Deficiencies in modern conceptions of crystal origin and growth 
are considered. It is noted that many theories of crystallization do not take 
into account, among other factors, the probability of nucleation as depending 
on the composition, the ordering degree of initial and nascent phases, and the 
probabilities of concentration fluctuation. The role of dislocations in the 
surface layer of the growing crystal. also requires a careful analysis. : 


.[Abstracter's note: Complete translation] ; 7 
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. (Predvoditelev, Aleksandr Savvich, 1891) 
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AUTHORS: Sirota, N. N., Academician of the AS BSSR, and Olekhnovich, 


TITLE: Electron Density Distribution in Indium Arsenide 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 3, 
pp. 660-662 


TEXT: It was the purpose of this work to ne the factors to which the x 


specific physical properties of arsenides A with sphalerite structure 
are due. This concerns the semiconductor properties, the markedly high 
carrier mobility, and the great width of the forbidden band. The study 

was carried out on a crystalline Inds (the synthesis is described in Ref.1), 
which was ground to fine powder (6 - 8p). X-ray diffraction patterns were ok 
made at room temperature, and Cu Koe-radiation by means of a yPc-50-U a 
(URS~50-I) apparatus. From the experimental data obtained, the following 

was calculated: The square of the structural amplitude F2 and the atomic 
scattering factors fy, and fag Herefrom, the distribution of the electron 
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density was obtained. Fig. 3 shows the distribution in the unit cell of 
Inds in the plane (110). Fig. 4 shows the same in the plane (110) and the 
direction [114] ana fi13). The results obtained are discussed. Special 
attention is drawn to the "bridge" of the electron density, which takes 
ita course in the direction [111 jn the interval 1/2 1/2 1/2 ~ 3/4 3/4 3/4, 
attains a value of 0.20 electron/A’ at 5/8 5/8 5/8, and drops at the point 
3/4 3/4 3/4 to 0.03 eletron/A?. This "bridge" does not exist in germanium. 
The “bridge” between the coordinates 000 and 1/4 1/4 1/4 in the direction 
[114] wag observed aleo in germanium, silicon, and diamond. The data 
obtained will contribute towards clarifying the interatomic interaction 

in Inds. There are 4 figures and 5 references; 4 Soviet and 1 German. 


ASSOCIATION: Otdel fiziki tverdogo tela i poluprovodnikov Akademii nauk 
BSSR (Department of Solid-state Physics and Semiconductors 
of the Academy of Sciences BSSR) 


SUBMITTED: September 16, 1960 
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AUTHORS: Sirota, N. Ne, Academician AS BSSR, and Olekhnovich, N. M. 


TITLE: Electron Density Distribution in Gallium Arsenide 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 4, 
pp. 879-881 Xs 

TEXT: The specimens used for the experiment were purified by zone melting. 

X-ray pictures were taken by CuKke radiation at room temperature and 

recorded by a YPC-50 (URS-50) recorder and a Geiger-Muller counter. The 

line intensity was calculated from data recorded by the automatic 

potentiometer 9NM-09 (EPP -O The amplitude squares (F2) were calculated 

for three types of lines: (F4), (F2), and (F2), The atomic scattering 

factors f for gallium and arsenic ions were dalculated for given Fe (Fig.!). 

Fig. 2 shows the logarithm of the atomic scattering factors as a function 


of Sa. If Zn’ >12 for arsenic and éné >10 for gallium ions, ln f 


is a linear function of En‘. Fig. 4 shows the electron density 
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distribution among the ions Ga-As-Ga in the direction [111] (Fig. 4a), and 

among GaAs ions in the direction [115] (Fig. 4b) in the (110) plane. In the 

plane (110) between neighboring Ga ions and As jons in the direction 

[111] , one finds "bridges: with increased electron density with 8 

minimum value of 0.49 e1/A? between the points 000 and 1/4 1/4 1/43 

Similar "bridges" are observed in Si05» Ge, and InAs crystals. In GaAs and 
electron density almost vanishes in the direction [411 near the 

points 3/4 3/4_3/4. In addition there are no "bridges" in GaAs in the 

direction [113] , but an electron density minimum (groove) similar to 

those found in Ge and Si erystals. For an electron density level of 

0.5 e1/A2, the ionic radius of Ga is 0.8 A, and that of As, 1.65 Ae In the 

direction {113{ ,it is only 1.3 A for As. For an electron-density level 

of 0.25 e1/A’, Ga had an jonic radius of 1.3 A, while As had one gf 

1.45 A. The following values were obtaineg for InAs: for 0.5 e1/ 4 

In = 0.9 Az As = 1-2-1.1 As for 0.25 e1/A?: In = 1.5 As AS = 1.35 A. 

There are 4 figures and 3 Soviet references. 
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ASSOCIATION; Otdel fiziki tverdogo tela 4 poluprovodnikov Akademii nauk ees 
BSSR (Department of Solid-state Physiod and Semiconductors, 
Academy of Sciences BSSR) 


(a) 


SUBMITTED: September 19, 1960 


3 “Legend to Pig. 1: es fini for GaAs (a); atomic scattering factors (co): nf 

for As ions (I) and gallium ions (Ir) in GaAs. — . ce ie 
Legend to Fig. 2: inf = gah, in Gads‘for As ions (0-0-0) and Ga ions 
(x-x-x-). . ; see 
Legend to Fig. 4: electron density distribution in the directions [111](a) 5 
and (113) (a) in the (110) plane of a GaAs unit cell; 1) el/A. ea. 
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exnmination, agreed fairly well with previous publicaticns. The curves 

» structural amplitude squares (Figs 18), referring to the formula 

_ were constructed on the basis cf the absolute reflection intensities 

-aas with even indices, the sum of which can be divided by four, of the 

indices a3 wel. as of those with even indices, 


reflections wita edd 

tetnd of which 15 gndivisicie & _ fhe same procedure was applied for 

onoutation of the atomic 8% a Sb and Ga 10ns x 
Tre logarithms of the ¢ ‘tore are - beginning 


lires (Fiz. 2). A deviation cocurs 


ig indicative of a non-Gaussian distribution of the electror 
values of “oi ard Poa were used to esiculate electron density 
The results obtained showed that on the elestron-density level 
yn per 1 aon the ionic radius of Ga is about 0.5 A and that of 
A, whereas for the level 0.5 e1/A? these values are 0.75 and 
ively. This reveals tne relative characters of the concepts of 
and packing density- The point to be stressed is that near 
the distance (5/8 5/8 5/8) the electron density between the 
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Atomic scattering factors and electron.-- 3101/3231 


Ga and Sb ions in the directions [111] and [113] in the (110) plane almost 

venishes. Fig. 4 represents the electron density districution in the 

, (110) plane of the gaSo unit cell. Attention is drawn to the "bridges" of 
increased electron density between adjacent Ga and $b ions. The autzors 
believe that the results of the present work "will offer 2 vetter ingight 
into the character of interatomic interaction with regard to the physical 


properties of GaSb. There are 4 figures’ and 5 xeferences: 4 Soviet-oloc 
and 1 non-Soviet-bloc. : . : iX 
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SIROTA, N.N., akademik, red.; KHOLYAVSKIY, S., red. izd-va; VOLOKHANOVICH, 1. 
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and phase transitions }Kristallizateiia 1 fazo-~ 


Minsk, Izd-vo Akad, nauk BSSR, 1962. 444 Pe. 
(MIRA 16:2) 


(Crystallization 
vye perekhody. 


1. Akademiya nauk Belorusskoy SSR (for Sirota). 
(Crystals—-Growth) 
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TITLE: Current status and problems of the theory of crystallization. \ 


SOURCE: Kristallizatsiya i fazovy*ye perekhody*- Minsk, Izd-vo AN BSSR, 1962, © 
11-58 


TOPIC TAGS: crystal, crystallization, growing, kinetics, thermodynamics, 
nucleus, crystallization nucleus, surface energy, phase, boundary, electrocrys- 
tallization, diffusion, heat transfer, mass transfer, lattice, phase diagram, "4 


metastable, metastability, eutectic, eutectoid, autocatalytic, phase transformation. | ! 


ABSTRACT: This state-of-the-art survey paper embraces both the fundamental 
problems of crystallization and its many direct or indirect links with many techno- 
logical and industrial processes, phenomena of nature around us, and the biosci- 
ences. The paper does not touch upon ce rtain special fields of crystallization, 
such as in the process of zone melting, continuous casting, etc. Literature 
sources are cited extensively. (I) The kinetics of crystallization processes. The 
development, during the 1920's and 30's, of an understanding of the laws governing 


the crystallization process with time, is broken down into the investigation of the 
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kinetics of isothermal crystallization, investigations of topochemical nd chemical - 
reactions, and others. The theory of the kinetics of crystallization has achieved 
, but is still far from pe rfect. In current theory,: | 
oceeding rigoro 1 conditions 
exceptions, without consideration of the c 
ting phases, volumetric changes; autocatalysis effects, 
on of the growing crystals, the gradual exhaustion of impurie, 4 
° . * bee pees 
tually isolated regions, etc. ). w@ 
Elementary pro i i ation nuclei. The 
surface energy along s i i o the classical 


work of Kossel and Stranski. i ed on the 
surface tension. V. K. Semenc i 
The works of Ya.l E kel’, A. G.Samo 
through his investigations via the solution of th ~ Fermi equation, ‘are 
iderable inte rest. sHowever, it muss:be noted that neither from the 
i al side have any substantial preak-throughs 


f the surface on the phase poundaries in 
solids. i fforts of A. y be welcomed. 
The most difficult pro i to be that of the determination 
of the surface energy on the boun ja-solid and solid-solid phases. 
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Elementary crystallization processes. Existing concepts on the elementary pro- 
cesses of crystallization are based on D. B. Gibbs’ and M. Vollmer's classical con~’ " 
cepts. Further developments, including those of Kossel and Stranski, developed | | 
more fully by Stranski and Kaishew, relative to the energy of the bonding of atoms ah 
or ions on the surface of a growing crystal, are cited. The fluctuation theory and |" 
its experimental verification are set forth. The development of the theory af dis- | 
locational spiral growth or dissolution of layers of crystals is traced from its be- : 
ginning in 1945 at the hand of G.G. Lemleyn. Among the most important results of 
this direction of investigation are the quantitative examination of the rate of growth 
of a two-dimensional layer ona surface, the estimation of the normal rates of 
growth of faces in dislocational, nucleus-free, spiral growth, and the partial elimi- 
nation of the contradiction between experimental and theoretical values of super- 
saturation required for normal growth. Contrary to the results of the Stranski- 
Kaishew theory the author believes that the actual mechanism of growth of crystals 
is a result of the presence of an amorphized, mobile, surface layer in the growing 
crystal and is comparatively similar to the mechanism of growth of adrop. In 
contrast to the growth ofa liquid drop, there occurs in the growth of a crystal a 
partial disordering of the surface layer, which is eliminated as the thickness in- 
creases. Here it is not excluded that the formation of two-dimensional nuclei in a 
number of cases can occur as 4 secondary process which does not exert as great 2 
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limiting effect as would appear from the Stranski-Kaishew theory. The author 
presented these concepts at the First All-Union Crystallization Conference and 
has meanwhile found experimental confirmations therefor. Electrocrystallization 
(EC). The literature touching on the subject is cited, and it is concluded that the 
processes of EC, fundamentally, are described by the same expressions as are 
other crystallization processes and that the study of EC processes benefits from 
the advances of the gene ral theory of crystallization. Nonstationary crystalliza- 
tion processes: Influence of diffusion and heat transfer. The process of crystalli- 
zation is basically re garded to be a nonuniform process, even though in many 
cases it may be stationary Or nonstationary. The literature adduced pertains to 
the consideration of the heat-transfer process during crystallization, which occurs |; 
because of the rejection of the heat of crystallization and, at times, even during 
the process of change of composition by diffusion. (III). P.D. Dankov's principle” - 
of dimensional and orientational correspondence. This principle (ZhFKh, v- 20, : 
1946, trates convincingly that the effect of insoluble impurities and..." eee 
stranger base a on the basis of the conceptions of they” - 
mechanism of spontan i : ical-kinetic character of their, 
growth. The developmen mation of Widmanstdtten, 
structures, is traced through th 1 oxidation and reduct.on 
processes are also characterized by the presence tallographic affinity 2 
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along the phase boundary. The impact of the Dankov principle and theory on the 
understanding of these processes is traced. (IV). The effect of elastic deforma- 
tion and pressure on the crystallization process: Primacy in this field is attri- 
buted to P. D. Dankov also. The complex history of this particular sector is de- 
veloped. Attention is directed to recent works, in connection with the problem of 
martensite transformation, on the consideration of the elastic energy during the 
appearance of crystals of a new phase and the determination of the change of : 
thermodynamic potential related thereto. (V). Crystallization processes in multi- 
component systems. The literature pertaining to the investigation of processes in 
which a new phase of a different composition than the initial one appears is sur- 
veyed. In this sector it appears that no more than a statement of the problems of: | 
the theory of crystallization of solid solutions (mixed crystals) and of the crystalli- - 
zation of multicomponent systems is at hand. (VI). The theory of the formation of 
metastable phases. The development of this theory and that of the boundaries of , 
metastability is traced. The results of the quantitative examination of the problem 
of the causes and conditions of the formation of metastable phases have permitted 
the solution of a number of important scientific and practical problems and, in 
“particular, a study of the conditions that govern the existence of metastable phase 
diagrams and the factors that determine the thermodynamic and kinetic conditions . 
of the formation of metastable phases and, lastly, an examination, from these ~ 
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...-—points of view, of the phenomenon of ‘'recovery,'! that is, the appearance of meta-- 

_.. «stable phases during dispersion hardening.fpAmong the important problems in 

this sector cited is the problem of the causes of the change in composition of the 
precipitating phases during anneal of quench-hardened steel, the isothermal aus~ | 
tenite transformation, and other experimental facts concerning the changes in ; 
composition of carbideg during the anneal of quenched special and carbon steels. 

- »/The-theory of ecticland eutectoid crystallization: Special attention 4a focused on 
the formation of a shielding layer of initial phase which affects the process of | 
diffusion of the crystalline matter of the new phase. In many instances, the exist- 
ence of such a shielding layer appears to be a limiting factor for the mechanism 

_\..and kinetics of the process. The literature on the effect of inclusions on the pro- 1 
cess of crystallization or phase transformation, such as that of graphite in steel 
and of sulfides and others that affect the process of transformation of supercooled : 
austenite, is mentioned. Effect of stresses on the processes of crystallization: 
Autocatalytic processes. The literature on the autocatalytic processes, in which j...: 
the precipitation of a new phase along certain crystallographic planes and directions = 
produces stres ses which, in return, stimulate an acceleration of the precipitation 
,along the same directions, is briefly surveyed. Conclusions: The author is not 
certain whether the development of the science of crystallization in recent years 
has brought forth more answers to existing problems or more new problems that 
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and, especially, crystallization processes in films and the for- 
(9) A theoretical examination of real nonstationary 
determined by the conditions of heat re jection and heat 
1 problem of crystallization. : 
(10) A theoretica f methods for the growing of 
single crystals wi d with prescribed (controlled) 
filling of energy levels 0 1 development of new 
5 of recrystallization, 


methods for the growing of single 
thods as floating-zore ™m skiy method, et al. 
acesses of crys— 
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eaiiicacion and trans formations, and expe rimental and ta 
crystallization problems which accompany the electrically produced br 
crystals, etc. The cooperation of a broader circle of physicists and physical 
mathematicians, 4s well as the use of electronic computers, is invited. Orig. art. 
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vf caer Sirota, N. N. 
\ ; TITLE: “The effect of impurities on the process of crystallization (effect of 
| inoculants, influence of their crystallochemical affinity) 


* Minsk, Izd-vo AN BSSR, 


SOURCE: Kristallizatsiya i fazovyye perekhody 
‘ | 1962, 82-106 


' TOPIC TAGS: crystal, crystallization, crystallography, phase, transformation, 
change, inoculation, inoculant, impurity, addition, affinity, crystallochemical, 


jerys tallographic 


\ 
| ABSTRACT: his paper examines the characteristics of the action of inoculants 
and the mechanism 


| and impuritiesfef various types on the crystallization process 
i of their effect from the point of view of the theory of spontaneous crystallization 
‘(SC). The examination poses these problems in their most general form, assum-~ 

| jing that the discussions and conclusions may be applied to specific instances of 
| crystallization from a gaseous phase and from a fusion, and, in the latter case, 
either from the fusion itself or through recrystallization in the solid state. Four | 


general classes of inoculant impurities are distinguished: (1) Inoculants that act | 
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idispersed state); (2) inoculants that go into solution and which affect the crystalli 


'zation process primarily by altering the composition of the phase interfaces and of; 
‘the regions of the parent. phase with an increase in the apecific free energy (SFE); 
| (3) various external effects that create nonuniformities in the structure, the physi 
|cal-and chemical state of the substance, and, consequently, nonuniformities of the 
imagnitude of the SFE and of the chemical composition in various regions of the 
‘parent phase; (4) selfinoculation. The present study is limited to an analysis of 
: ithe effect of inoculant impurities of the first class (inclusions),: the second class 
|(surface-active substances that go into solution), and the: fourth class (selfinocula- 
| tion). A further subdivision of these classes is specified and tabulated. Two im- 
‘portant subjects of crystallization theory are entertained, namely, the SC of new- 
!phase nuclei on impurities and the role of the dimensional and orientational corre- 
spondence between the lattices of the inclusions and those of the germinating new 
phase in the processes of germination and growth of its nuclei. These problems 
‘are examined in two sections: (1) The mechanism of the effect of the inclusions on|_— 
‘the crystallization process. ‘The effects of chemically noninteracting and crystal- 
lopr ically nonaffine inclusions on the crystallization process are attributed to 
‘thE enbssany factors: The inclusions can olfer ready guciaces, at the boundary of __. 
,which germination of new-phase nuclei is facilitated. The impurity surfaces can - | 


| on the process of cryatallization.as solid extraneous inclusions (usually in a hightf 
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| offer a germination opportunity through their surface nonuniformities and prepenes 


lof fissures, The dispersivity of the inclusions on nucleus formations and the 
| growth of new-phase crystal germs can be great because of their disturbing effect 
‘on the layer of surrounding phase and differences in surface energy. Adsorptional 

: phenomena between impurity and parent phase can also aid the crystallization pro-~- 
icess. Each of these factors is analyzed theoretically. The reasonings adduced inr 
dicate convincingly that, as a rule, inclusions of various degree of dispersivity can» 
|affect the germination rate of new-phase centers within a broad range of supercool- 
ling and time. The nucleus-germination process on inclusions can have a purely 
fluctuational character; here, as a rule, the work of nucleus germination on the 
impurities will be intermediate between the work of the formation of 3-dimensional], 
land 2-dimensional nuclei. Further quantitative analysis of these qualitative reason- 


: ‘ings is desirable. (2) The mechanism of the effect of chemically noninteracting, 


but crystallographically affine, impurities on the crystallization process. This 
gection deals with the existence of inoculants which have a crystallographic affinity 
{with the new ge rminating new phase and on which the new phase can form directly |.- 
ias well as on an interlayer and can continue to grow in accordance with the crys- 
'tallography of the interlayer. Such inoculants constitute ready crystallization 
‘centers. The probability of germination of two-dimensional new-phase nuclei on ! 
the faces of these inclusions is approximately equal to the probability of the | 

1 

1 
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‘| germination of two-dimensional nuclei on the faces of three-dimensional new- phase 


‘nuclei, Various special problems in this procesa are analyzed. Among the im- 

: portant problems of the effects of soluble impurities we note the problems of their 
‘effect on the form of growing and dissolving crystals and on the rate of their 

' growth and dissolution. These problems are linked directly with the entire com- 
plex of prcblems of the adsorption of impurities on various crystal faces and with 
| the problem of the effect of impurities on the structure of the parent phase of a 
solid or liquid solution or fusion. This second portion of the present study will be 
published in the second volume of "Kristallizatsiya i fazovyye perekhody (Crystal 

| lization and phase transformations)." Orig. art. has 9 figures and 2 tables. 
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x describes experime 
growth on faces (110) and 


anomaly of the rate of 

(TGS) in the vicinity of the Curie tempe rature 

studied as 4 function of the supercooling of solutions, 

within the 30- val. The Curie T, that is, the 
i TGS lies in the 47-50° interval. 
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_ the dissolution of small crystals placed ona glass filter and was then brought into 
another vessel in which circulating cold water supersaturated the solution. Crys- 
' tallization began on a small crystal, 3-4 mm in size, with clearly defined faces, 
which had been fastened ona holder in such a way that the test face was at the level 
_of a microscope sighting tube, parallel to the visual ray, and was oriented suitably 
relative to the flow lines of the supersaturated solution (usually parallel thereto). 
- Micrometric readings were made every 4-5 hrs at low degrees of supersaturation 
!(SS),every 45-60 min at elevated degrees of SS. The rate of change of translation 
(RC) of the face (001) as a function of T for various degrees of supercooling grows 
up to T close to the Curie T. In the vicinity of that T (in ‘the 35-45° range) the RC 
"decreases. Above 45° it grows again sharply. The RC of the (110) face behaves 
differently: It increases with increasing T up to 46-479, drops slightly in the 47- | 
- 60° interval, and then grows again, With more elevated degrees of supe rcooling 
the RC anomaly near the Curie T decreases and vanishes completely for a super- : 
‘cooling of 1.4°C, Orig. art. has 4 figs. 
i ASSOCIATION: . none 
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AUTHORS: Sirota, N. Ne Varikash, V.M. z 
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ewe S2 LOE EAMETS St . ‘ 3 : fa oe 
TITLE: Changes in heat conductivity and linear expansion coefficient in the vicinity : 
of the Curie temperature in‘ trighycinisulfate. 77 ; 
¥ \ . . . i 
*’ SOURCE: Kristallizatsiya i sQzOvyy? perekhody. Minsk, Izd-vo AN BSSR, "s 
1962, 439-445 


A encom + wegen wie * 


TOPIC TAGS: crystal, crystallization, crystallography, temperature, point, : ; 


Curie, seignette, seignette-electrical, transformation, heat conductivity, linear 
- > . ° 
expansion coefficient, expansion, linear, triglycinsulfate.. 


. : ex describes an experimental investigation of the change in ; 
: ae wae (HC) and the linear expansion coefficient (LEC) of Wi ie poet . ! 
(IGS) along the axes [100], [010] , and [001] between 20 and °C, a oer 
perature (T) range that comprises the seignette-electrical transformation ee: eens oy 
of TGS (47-50°G). . Measurements of the HC were performed as follows: Two Fi 
crystals were fitted together closely along the (001) plane, and a heater wire anda 
- thermocouple were clamped between them at a distance of 6-7 mm from one | 
another. HC along the [100 ] axis was determined by orienting the heater wire J 
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‘and the thermocouple along the axis [010] . 


measured by orienting the two wires along the axis 
and the change in T, the 
and the maximum-T value were measured. The HC curve vs. 
shows a nearly linear decrease up to 


parted by energizing the heater wire, 
tain the T maximum, 
T in the direction [100 ] 


above the Curie T,: the decrease continues linearly, 
is nearly linear from 
50-51°, and then continues with the same slope-as the 


HC-vs.-T curve in the direction [010] 


point, rises to a hump at 
initial segment. 
thermal motions of the ions. 
a quartz dilatometer. 
the Curie T. Hold: 20-30 min. 
the form of parallelepipeda 

[100] and [010] 
the Curie point and a linear increase beyond it. 
specimens cut along the axis fool]. 
the X-ray tests by Z.1. Yezhkiva, 
Wherever differences are noted, 
LEC along the [010 J 


the LEC, the present testing method is regarded to be 
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These anomalies are attributed to a change in 
The measurements of the LEC were performed with 
T steps of 5 to 6° were reduced to 0.4-0.5° in the vicinity of 
Specimens were cut from a TGS single crystal in 
3x3 mm in cross section, 
exhibit a nonlinear decrease in-length up to- 
The exact opposite occurs with 
The results obtained concur with those of 

et al. (Kristallografiya, v- 
such as those in the character 
axis and some of the differences in the absolute values of 


CIA-RDP86-00513R001550820017-2 


BSR FESPE TA SAY FER TREE BET meen 


/ 


[100]. A heat pulse was im- 
time required to at- 


the Curie point; 
but ata smaller slope. The 
20°C to the Curie 
the character of the 


18-25 mm long. Specimens 


——- 


2 
| 
| 
| 
: 
| 
| 
{ 
{ 
4 


1, no.1, 1956). 
of the change of the 


more accurate than the 


CIA-RDP86-00513R001550820017-2" 


| EBPBRONED FOR diate 08/23/2000 CIA-RDP86- 00513R001550820017- 2 


Sas Sa PES BENET DENI 


-119757-83 tt 
AGCESSION NR: AT3001947. ae ae 


The tensor surfaces of the LEC at 30°, 40°, and 50°C are drawn 

d inisometric representation. The isometric images of the 

he Curie point show that at the Curie point there 

mation, as a result of which 
OPE art. has 6 figs. 


X-ray method. 
both in cross section an 
tensor surfaces below and above t 
is not only a rotation of the surfaces, but also a defor 
increased internal stresses arise in the TGS crystal. 
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AUTHORS : strota, Na Nes Koren', N. N. 


TITLE; Investigating kinetics of gns film formation during reactive aif- 
fusion of sulfur into zinc 


PERIODICAL: Akademiya nauk BSSR. Doklady. V- 6, no. 10, 1962, 626 - 628 


TEXT: The authors studied the rate of ZnS film formation on various faces 
of a zn single crystal during the interaction with sulfur vapors, as a function 
of time and temperature . Kinetics of znS film formation on Liquid metal sur- 
faces was also investigated. Zn single crystals were grown by zonal recrystalli- 
zation, %n or 99 .99% purity was used as initial material. Diffusion annealing 
was performed in a glass ampoule evacuated to 5 - 10 - mm Hg. The thickness of 
the films, as 4 function ot time at temperatures ranging from 320 - 450°C was 
determined . The results obtained confirm the theory that the reactive diffusion 
obeys the parabolic law, The coefficient of diffusion as a function of tempera- 
ture obeys the exponential law. To determine the process of ZnS film formation 
on Zn the pre-exponential factor (D = 1.2 ° 1072 em2/sec) and activation energy 
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(Q = 32 ¥ 3 kcal/mole) were graphically found. The coefficient of reactive dif- 
fusion as a function of temperature for the process investigated can then be ex- 
pressed by equation _ 32060 + 3000 


2 RT 
D=1.2+20 "2 em@/sec. 


The process oi ZnS film formation on molten metal surfaces at 430 - 600°C also 
obeys the parabolic law. Values of ‘logarithms of diffusion coefficients lie well 
- on the straight line ln D(i/t), obtained for the reactive diffusion in Zn single- 
erystals. There are 2 figures. 


ASSOCIATION: Otdel fiziki tverdogo tela i poluprovodnikov, AN BSSR (Division of 
Physics of Solids and Semiconductors, AS BSSR) 


SUBMITTED ; June 19, 1952 
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known form factors of neutron gcattert 
of those eleotrons in nickel, 
netism- The amplitude Pp of neutron 
by the vels tion where f denotes the unit form fact 

m numbers is aetermined from the 
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4 of the element under examination: Ss = , The following 
ed in this calculation! 7,22 for Fe; 1 74 for Co} 
as calculated after 4 
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an approximation it is possible to calculate electron density at any point 
of a unit cell as well as tne radial distribution of the 3d-electrons which 
cause ferromagnetism. Fig. 2 illustrates the electron density (Fig. 2a) 
and the radial density of 3d-electrons in the three metals studied. The 
graphs show that the electron density in all three metals attains a maximum 
near the center of the nucleus. On the other hand, the radial eleotron 
densities attain maxima at 0.44 g for nickel, at 0.40 for iron, and at 
0.39 R for cobalt (Fig. 2b). Further discussions on the basis of experi- 
mental data about the amplitudes of atcmic scattering (G. W. Brindley: 
Phil, Mag., 21 778 (1936 ) lead to the conclusion that the "magnetic" 
electrons do not exert any essential influence upon electron density between 
the nickel atoms. ‘There are 4 figures and 4 references: 1 Soviet-bioc and 
% non-Soviet-bloc. 
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AUTHOR: Sirota, ., Academician AS BSSR 


TITLE: Distribution or the electron density determinable by 
experiment in erystals and the diamagnetic susceptibility 


PERIODICAL:  Akademiya nauk SSSR. Doklady, v- 142, no. 6., 1962, 1278-1281 


he diamagnetic susceptibility of simple erystals and semiconductors 
is determined by X-ray studies from the intensity distribution of 
soabbered A-rays- The electron density in the lattice of a monatomic 


erystal can be spilt into two components: & * Q, + Rn: Most of tne 
ac 


electrons cniefl those near the nucleus have @ Gaussian distribution, &,- 
ae 


Phe distribution Q, of the remainder must be determined by experinent. 


Consequently, the diamagnetic susceptibility is made up of two parts: 
X= Xa + X5+ Tne indices 1 and 2 refer to the electrons with Gaussian 


distribution and the remainder, respectively, as above. Here, 
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